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SPRINKLER DISTRIBUTION TESTS. 


The object of this test was to determine accurately 
the distribution of water from automatic sprinklers over a 
definite floor area. While sprinkler heads have received 
considerable attention in the past as regards distribution 
in a general way, accurate data has never been obtained from 
which to draw conclusions as to their relative merits in 
coping with fire. It was thought best to confine these 
tests to a study of the action of two approved heads of 
widely differing types, at different distances below both 
plane and joisted ceilings, in upright and pendant positions, 
and at various pressures. For this purpose the Manufactur- 
ers and Grinnell heads were used, the former having a rotary, 
and the latter a fixed deflector. The tests were made 
indoors, and in still air. 


The Rules and Requirements of the National Board of 


- Fire Underwriters specify that a sprinkler should be effective 


over an area. of approximately one-hundred (100) square feet. 
In these tests a floor area of approximately eieonenanen and 
forty-four (144) square feet was covered by galvanized iron 
pans, each 12" x 12" x 12", designed so thet two edges lapped 
over the edges of the adjoining pans, thus preventing the 
leakage of water between them. The joisted ceiling was 


9' 4-3/4" from the upper edges of the pans, and was made up 


sof fourteen (14) joists, 16" deep, 2-1/2" thick, and 12" on 
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eenters. The plane ceiling was 9' 3" from the top edges of 
the pans, and was made up of four (4) squares of 7/8" flooring 
boards, each 4" x 4', suspended from the joisted ceiling. 

The head was, in all cases, placed directly over the 
center of the pans. For the upright position, a vertical 
brass pipe, which could be raised or lowered to any desired 
level, was connected with a horizontal pipe 13-5/8" long, 
terminating in a reducing elbow, into which the head was 
screwed. The horizontal pipe was provided with a piezometer 
connection, placed close to the reducing elbow. This 
piezometer was connected by a rubber hose to a 10" Marsh gage 
on the front of the distribution rack. All pressures used in 
the distribution tests were read on this gage. The pendant 
connection consisted of a vertical brass pipe placed centrally 
over the pans. 

For the upright position, the sprinkler heads were 
placed with their deflectors 4", 8" and 12" below the ceiling. 
In each of the positions, pressures of 10#, 457 and 65# were 
maintained throughout the run. in the pendant position only 
three tests were made, and these with the Grinnell head, flush 
with the plane ceiling. The pressures were obtained from a 
50 gallon Quimby screw pump, augmented for the higher values 
by a 4500 gallon pressure tank. 

The piezometer, in the upright connection, was placed 
back of the reducing elbow, while in the pendant connection, it 


was placed directly back of the head. This arrangement and 
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and the possible difference in the two piezometers would, it 
was thought, give different results under the same conditions, 
and was borne out by the experimental determinations. A 
series of calibration tests was made to find the total dis- 
charge of each head in both upright and pendant positions, in 
order to determine the amount of water thrown outside the 
twelve (12) foot square. The same pipe connections were 
used in both the calibration and the distribution tests. The 
sprinkler connections were attached to a length of pipe leading 
from the pump and pressure tank. The hose from the piezo- 
meter led to a 60" mercury gage, which was used for the lower 
pressures. This was a U gage, having one side vented to the 
atmosphere and the other connected to the piezometer. In 
order to obtain accurate results with a gage of this type, 

it is necessary that the pressure side be filled solidly with 
water, and that a small amount of water be left on the vented 
side for the purpose of lubrication. ( C in Calibration Data). 
The mercury gage was below the piezometer connection, and 
consequently it was necessary to subtract from the apparent 
reading ( A and B in Calibration Data) the pressure due to 

the weight of the column of water on the pressure side. This 
reading, when corrected for velocity pressure (= .0011148 e 5 
where ad = diameter of pipe in inches, and G = gallons per 
minute flowing), gave the true pressure. : Connections were 
also provided, by means of which a 100# Crosby gage (#54) 
could be employed for the higher pressures. The sprinkler 


was covered by a metal hood and the discharge collected ih a 
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260 gallon measuring tank. Sufficient data were obtained to 
plat curves showing the relation between the discharge in 
gallons per minute and the true pressure. The duration of 
the run was regulated by the discharge, time being taken by 
a stop watch, and a sufficient number of runs made to obtain 
a fair average in each case. 

The distribution tests were carried on in the following 
manner: - 

The pans were set in position, and an iron frame, carried 
on wheels and covered by a tarpaulin, was run over then. This 
frame was large enough to completely cover the pans. The head 
was lowered to the desired level, and the pressure carefully 
adjusted to the proper value. The frame was then withdrawn, 
allowing the pans to catch the water from the sprinkler head. 

To secure accurate results, the run was made as long as 

possible. When the pans were nearly filled, they were covered 
by a second frame, similar to the first, run in from the opposite 
edge. To obviate the error due to the spray from the head 
before the pressure hed been adjusted to the proper value, and 

to the drips from the joists or ceiling after the run, it was 
necessary to devise some plan whereby the pans could be readily 
covered and uncovered. This was accomplished by the two 
frames mentioned above. The interval of time elapsing 
between the uncovering of one edge of the twelve foot square of 
pans by one frame, and the covering of the same edge by the 
second frame, constituted a run, time being taken by a stop 


watch. In these tests, time was taken from the uncovering 
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of one edge of the pans by one frame and the covering of 

the opposite edge by the second freme. This introduced an 
error in the results, which, however, was so slight as to 

make no appreciable difference in the data. After several 
trials it was found that the frames could be moved backward 
and forward at practically a constant rate by hand, and it 

was therefore deemed unnecessary to devise a mechanical 
contrivance to move them. The water collected by each 

pan was measured in a tank, calibrated to twentieths of a 
gallon. Pans containing less then two-tenths of one 


gallon for the entire run, were considered as "fraces". 


CONCLUSIONS. 

The Grinnell head, when placed four inches from the 
joisted ceiling and in an upright position, was effective 
only in the channel above the sprinkler for the lowest 
pressure, while for the higher pressures it took care of 
the middle three channels. The distribution on the 
floor was better for the lower pressure than for the two 
higher values, as the water was not broken up in fine drops. 
The plane ceiling under the same conditions was wet in a 
three and a half foot (3-1/2') circle for the lowest pressure, 
while for the higher values a five foot (5') circle was well 
protected. The distribution over the floor with the lower 
pressure’ was fair over a six foot (6') circle, but agsin, 
with the higher pressures, the effectiveness was decreased 


because of the fineness of the drops. 
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The Grinnell head, when placed eight (8) inches 
from the joisted ceiling in an upright position, gave good 
results in the middle three channels for all pressures, and 
fair for the higher values in the outer channels of the 
middle five. The floor distribution was practically the 
same as when the head was placed four (4) inches’ from the 
ceiling. The plane ceiling under the same conditions, for 
a pressure of ten (10) pounds, was wet in a five foot (5') 
circle, while for forty (40) pounds pressure, the edges of 
the eiatae dripped, giving questionable results. Again, 
with the higher pressure, the drops were too fine. 

The Grinnell head, when placed twelve (12) inches 
from the joisted ceiling in an upright position, took care 
of the middle three channels. For the higher pressures, 
the breaking up of the drops in the form of mist was again 
noticeable. For the plane ceiling at the same distance, 
only one run was Baseie: and that at ten (10) pounds, 
because of the error due to the drips from the edges. The 
ceiling was well wet in a seven foot (7') circle, with a 
fair floor distribution. 

Three runs were made with the Grinnell head in a 
pendant position, flush with the ceiling (deflector two 
inches from same). This method of instelling sprink- 
iers is becoming common, more especially in department 
stores, because of its less objectionable appearance. For 
the lower pressure, the floor distribution was fair over an 


eight foot (8") cirele, but even for this pressure a large 
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amount of water was thrown outside the area covered by the 
pans. For the higher pressures the distribution was over 
so large a circle and broken up in such fine drops as to 
seriously impair its efficacy. 

The Manufacturers head, when placed four (4) inches 
from the joisted ceiling in an upright position, protected 
the middle three channels and gave very good distribution 
on the floor for all pressures. The plane ceiling was 
wet in a circle varying from 2-1/2 feet (2-1/2') for the 
lowest pressure, to six feet (6') for highest, while the 
floor distribution was good in all cases. 

The Manufacturers head, when placed eight (8) inches 
from the joisted ceiling in an upright position, gave good 
results in the middle three channels and fair in the outer 
two of the five, again giving very good floor distribution 
for all pressures. With the plane ceiling, under the 
same conditions, the Manufacturers head thoroughly protected 
the ceiling in a three foot (3') circle for ten (10) pounds 
pressure, and a five foot (5') cirele for forty-five (45) 
pounds. The floor was well taken care of in a six foot 
(6") cirele for forty-five (45) pounds. 

The same head, when placed twelve inches from the 
joisted ceiling in an upright position, at ten (10) pounds 
pressure, was effective in three channels, at forty-five 
(45) pounds was fairly effective in five channels, while at 
sixty-five pounds (657), it was fairly effective in seven 


channels. One run was made with the plane ceiling, giving 
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& good floor distribution over a five foot (5"') circle. 

In general, the results seem to indicate that 
the Manufacturers head gives a heavier distribution where 
most needed, than does the Grinnell. The difference in 
the types of deflectors is probably very largely responsible 
for this. It was plainly noticeable, in the case of the 
Grinnell, that the discharge was broken up in the form of 
spray for the higher pressures. This was not true with 
the Manufacturers. Furthermore, with the Grinnell head 
there were portions of the floor which were not well 
protected, owing to the fact that the form of the deflector 
did not permit of the proper distribution. It would also 
seem from the results that a pendant head flush with the 
ceiling is an undesirable arrangement, the distribution 
being over entirely too great an area for one head alone 
to do effective work. 

Better floor distribution was obtained with the 
heads four (4) inches from the ceiling than at greater dis- 
tances. The ceiling, however, was not so well taken care of 
at this distance. The best results for both ceiling and 
floor protection were obtained when the head was placed eight 
(8) inches from the ceiling. The percentage of water 
distributed over the ten foot (10') square was, in almost 
every case, greater for the Manufacturers than for the 


Grinnell under the same conditions. 
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Pressure. 
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4" from plane ceiling. 45 
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4" from joisted ceiling. 10 
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8" from plane ceiling. 453 
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Upright. 
12" from plane ceiling. 10# 
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Fendant. a 
Flush with plane ceiling. 45 
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Percentage of Water Within 
10 foot square. 
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